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Outer tube 
I.D = 8.0mm
O.D = 10mm

Inner tube (main)
I.D � 3.2mm
O.D = 4.0mm

Sheath gas

He 500sccm (1.04m/s) 

80mm

1700sccm 
(1.00m/s)

7kV
30kHz
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Fig.2�  Measurement of the gas composition by quadrupole 
mass spectrometer at a distance of 9 mm from the nozzle 
part. (a) He plasma, (b) He Plasma and N2 sheath gas. 
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Fig.1�  Double tube structure APPJ 
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